Role for interleukin 1alpha in the inhibition of chondrogenesis in autologous implants using polyglycolic acid-polylactic acid scaffolds.
Significant challenges remain in generating tissue-engineered cartilage in immunocompetent animals. Scaffold materials such as polyglycolic acid lead to significant inflammatory reactions, inhibiting homogeneous matrix synthesis. This study examined the generation of tissue-engineered cartilage, using a polyglycolic acid-polylactic acid copolymer (Ethisorb; Ethicon, Norderstedt, Germany) in an autologous immunocompetent pig model. The goals of this study were to determine the role of interleukin 1alpha (IL-1alpha) in this system and to assess the effect of serum treatment on tissue generation. Porcine auricular chondrocytes were seeded onto Ethisorb disks cultured for 1 week in medium supplemented with either fetal bovine serum or serum-free insulin-transferrin-selenium supplement. Specimens were implanted autogenously in pigs with unseeded scaffolds as controls. After 1, 4, or 8 weeks, six specimens from each group were explanted and analyzed histologically (hematoxylin and eosin, safranin O, trichrome, and Verhoeff's staining) and biochemically (glycosaminoglycan content). The presence and distribution of IL-1alpha were assessed by immunohistochemistry. Histology revealed acute inflammation surrounding degrading scaffold. Cartilage formation was observed as early as 1 week after implantation and continued to increase with time; however, homogeneous matrix synthesis was not present in any of the specimens. Strong IL-1alpha expression was detected in chondrocytes at the implant periphery and in cells in the vicinity of degrading polymer. Histologically there was no significant difference between the experimental groups with respect to the amount of matrix synthesis or inflammatory infiltration. The glycosaminoglycan content was significantly higher in the serum-free group. These results suggest that inflammatory reactions against scaffold materials and serum components lead to the production of cytokines such as IL-1alpha that may inhibit cartilage tissue formation in autologous transplant models.